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Materials
For this paper you must have:

a ruler
a scientific calculator
the Physics Equations Sheet (printed at the back of this booklet).

Instructions
Use black ink or black ball-point pen.
Pencil should only be used for drawing.
Fill in the boxes at the top of this page.
Answer all questions in the spaces provided.
Do not write outside the box around each page or on blank pages.
If you need extra space for your answer(s), use the lined pages at the end
of this book. Write the question number against your answer(s).
Do all rough work in this book. Cross through any work you do not want to
be marked.
In all calculations, show clearly how you work out your answer.

Information
The marks for questions are shown in brackets.
The maximum mark for this paper is 70.
You are expected to use a calculator where appropriate.
You are reminded of the need for good English and clear presentation in
your answers.
When answering question 08.1 you need to make sure that your answer:

is clear, logical, sensibly structured
fully developed
shows how the points that you make are related or follow on from each
other where appropriate.
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0 1 A student heated a solid substance until it became a gas.

Figure 1 shows how the temperature of the substance changed with time.

Figure 1
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0 1 . 1 Which section of the graph, A, B, C, D or E, shows the substance
melting?

[1 mark]

Section

0 1 . 2 What is the melting point of the substance? [1 mark]

Melting point = °C

0 1 . 3 Explain why the temperature of the substance does not change while it
is melting, even though it is still being heated.

[2 marks]

Question 1 continues on the next page
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0 1 . 4 The student then heated 0.50 kg of water from 20 °C to 60 °C.

Calculate the energy needed to heat the water.

specific heat capacity of water = 4200 J/kg °C

[2 marks]

Energy = J

0 1 . 5 Calculate the energy needed to boil 0.50 kg of water at 100 °C to
make 0.50 kg of steam.

specific latent heat of vaporisation of water = 2 260 000 J/kg

[2 marks]

Energy = J

0 2 A radioactive source is used in a hospital.

Figure 2 shows how the count rate from the source changed with time.

Figure 2
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0 2 . 1 What is meant by the half-life of a radioactive source? [1 mark]
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0 2 . 2 Determine the half-life of the source.

Use Figure 2.

Show on Figure 2 how you obtain your answer.

[2 marks]

Half-life = days

0 2 . 3 What fraction of the radioactive nuclei in the source remains after two
half-lives?

Tick (✓) one box.

[1 mark]

½

¼

⅛

1/16

0 2 . 4 A worker who handles the source wears gloves and uses tongs.

Explain how wearing gloves and using tongs reduce the risks to the
worker.

[2 marks]

0 2 . 5 Americium-241 is a radioactive isotope used in smoke detectors. An
americium-241 nucleus decays by emitting an alpha particle to form a
neptunium (Np) nucleus.

Complete the nuclear equation for this decay.

[2 marks]

241
95 Am ⟶  Np  +  42 He

Turn over for the next question
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0 3 Figure 3 shows a circuit with two resistors connected in series.

Figure 3

A

12 V

4.0 Ω 8.0 Ω

0 3 . 1 Which statement is correct for the circuit in Figure 3?

Tick (✓) one box.

[1 mark]

The current is the same at all points in the circuit

The potential difference is the same across each resistor

The total resistance is less than 4.0 Ω

The current splits between the two resistors

0 3 . 2 Calculate the total resistance of the circuit. [1 mark]

Total resistance = Ω

0 3 . 3 Calculate the reading on the ammeter. [2 marks]

Current = A

0 3 . 4 Calculate the potential difference across the 8.0 Ω resistor. [2 marks]

Potential difference = V

Question 3 continues on the next page
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0 3 . 5 Explain why the potential difference across the 8.0 Ω resistor is greater
than the potential difference across the 4.0 Ω resistor.

[2 marks]

0 3 . 6 The two resistors are now connected in parallel with each other across
the same battery.

Explain why the total resistance of the circuit is now less than 4.0 Ω.

[2 marks]

Turn over for the next question
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0 4 Figure 4 shows part of a roller coaster.

Figure 4

20 m

A

B

Point A is 20 m higher than point B.

gravitational field strength = 9.8 N/kg

0 4 . 1 Calculate the decrease in the gravitational potential energy of the car
as it moves from A to B.

[2 marks]

Decrease in gravitational potential energy = J

0 4 . 2 Assume that all of the gravitational potential energy is transferred to
the kinetic energy store of the car.

Calculate the speed of the car at point B.

Use your answer to 04.1.

[3 marks]

Speed = m/s

Question 4 continues on the next page
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0 4 . 3 The actual speed of the car at point B is less than the speed
calculated in 04.2.

Explain why.

[2 marks]

0 4 . 4 The motor takes 25 s to pull the car from point B up to point A.

Calculate the minimum power of the motor.

[2 marks]

Power = W

0 5 An electric heater is connected to the 230 V mains supply.

The power of the heater is 1840 W.

0 5 . 1 Calculate the current through the heater. [2 marks]

Current = A

0 5 . 2 The cable connecting the heater to the mains supply has a resistance
of 0.10 Ω.

Calculate the power dissipated in the cable.

Use your answer to 05.1.

[2 marks]

Power = W

Question 5 continues on the next page
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0 5 . 3 A cable with thicker wires would waste less energy.

Explain why.

[2 marks]

0 5 . 4 The heater has a metal case. The cable contains an earth wire
connected to the case.

Explain how the earth wire protects the user if the live wire touches the
metal case.

[2 marks]

0 6 Figure 5 shows a block of aluminium.

Figure 5

0.20 m

0.050 m

0.10 m

Not to scale

The mass of the block is 2.7 kg.

0 6 . 1 Calculate the density of aluminium in kg/m3. [3 marks]

Density = kg/m3
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0 6 . 2 Give the density of aluminium in g/cm3. [1 mark]

Density = g/cm3

0 6 . 3 The density of a gas is much less than the density of a solid.

Explain why, in terms of particles.

[1 mark]

0 6 . 4 What is meant by the internal energy of a substance? [1 mark]

0 6 . 5 A gas is sealed in a container of fixed volume. The gas is heated.

Explain why the pressure of the gas increases.

[2 marks]

0 6 . 6 The gas is then cooled until it changes into a liquid.

What is the name of this change of state?

[1 mark]

0 7 Carbon-14 is a radioactive isotope. A carbon-14 nucleus decays by emitting a beta
particle to form a nitrogen (N) nucleus.

0 7 . 1 Complete the nuclear equation for this decay. [2 marks]

14
6 C ⟶  N  +  0

−1 e

0 7 . 2 Describe what happens in the nucleus when a beta particle is emitted. [2 marks]
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0 7 . 3 What happens to the atomic number of the nucleus when a beta particle
is emitted?

[1 mark]

0 7 . 4 A different radioactive source has an activity of 1600 Bq. The half-life
of the source is 8.0 days.

Calculate the ratio of the activity of the source after 24 days to its initial
activity.

Give your answer in the form 1 : n

[3 marks]

Ratio =

0 7 . 5 Radioactive decay is a random process.

Explain what is meant by random in this context.

[2 marks]

Turn over for the next question
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0 8 A student determined the specific heat capacity of a metal.

Figure 6 shows the apparatus the student used.

Figure 6

joulemeter

power
supply

heater

thermometer

metal block

insulation

0 8 . 1 Describe how the student could use the apparatus in Figure 6 to
determine the specific heat capacity of the metal.

Your answer should include how the results are used to calculate the
specific heat capacity.

[6 marks]
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0 8 . 2 The value of specific heat capacity obtained by the student was higher
than the accepted value for the metal.

Explain why.

[2 marks]

END OF QUESTIONS
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Additional page, if required.
Write the question numbers in the left-hand margin.
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Additional page, if required.
Write the question numbers in the left-hand margin.

There are no more questions in this paper.   Original practice paper © sciencegcse.co.uk – free to use for non-commercial
education. Not an AQA paper.
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Physics Equations Sheet
GCSE Combined Science: Trilogy – Practice Paper Series, Set 1

You may use these equations in your answers. HT = Higher Tier only equations. The equations are those listed in the AQA
specification; this sheet is provided by sciencegcse.co.uk and is not an AQA document.

Word equation Symbol equation

1 kinetic energy = 0.5 × mass × (speed)2 Ek = ½ m v2

2 elastic potential energy = 0.5 × spring constant × (extension)2 Ee = ½ k e2

3 gravitational potential energy = mass × gravitational field strength × height Ep = m g h

4 change in thermal energy = mass × specific heat capacity × temperature
change ΔE = m c Δθ

5 power = energy transferred ÷ time P = E / t

6 power = work done ÷ time P = W / t

7 efficiency = useful output energy transfer ÷ total input energy transfer

efficiency = useful power output ÷ total power input

8 charge flow = current × time Q = I t

9 potential difference = current × resistance V = I R

10 power = potential difference × current P = V I

11 power = (current)2 × resistance P = I2 R

12 energy transferred = power × time E = P t

13 energy transferred = charge flow × potential difference E = Q V

14 HT potential difference across primary coil × current in primary coil = potential
difference across secondary coil × current in secondary coil

Vp Ip = Vs Is

15 density = mass ÷ volume ρ = m / V

16 thermal energy for a change of state = mass × specific latent heat E = m L

17 weight = mass × gravitational field strength W = m g

18 work done = force × distance (along the line of action of the force) W = F s

19 force applied to a spring = spring constant × extension F = k e

20 distance travelled = speed × time s = v t

21 acceleration = change in velocity ÷ time taken a = Δv / t

22 (final velocity)2 − (initial velocity)2 = 2 × acceleration × distance v2 − u2 = 2 a s

23 resultant force = mass × acceleration F = m a

24 HT momentum = mass × velocity p = m v

25 period = 1 ÷ frequency T = 1 / f

26 wave speed = frequency × wavelength v = f λ

27 HT force on a conductor (at right angles to a magnetic field) carrying a
current = magnetic flux density × current × length F = B I l
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